But what is it exactly that miRNAs do and how do they do it? The only clear theme that has emerged over the past few years is that they generally appear to repress gene expression [ . As many of these pathways were predicted by in silico approaches to be targeted by miRNAs, the absence of any defects in these systems upon global removal of miRNAs is striking. Given the negative nature of this result, the authors showed that miRNA processing is indeed globally defective in Dicer mutants using a representative sample of many miRNA species. However, it can formally not be excluded that trace amounts of miRNAs are still being produced, for example by an unknown RNase other than Dicer.
miRNA target prediction [8] [9] [10] . Yet, in contrast to plants, the usefulness of computational target prediction approaches has so far been limited in animals, which is illustrated by the striking lack of concordance of different target prediction algorithms. Nevertheless a common theme of all target predictions is that a large fraction of the genes in a given genome may be regulated by miRNAs. But how pervasive is miRNA function in reality? This is where a new study by Alex Schier's lab [11] has provided fundamentally important new insights. Rather than eliminating a single miRNA, Giraldez et al. [11] eliminated all miRNAs by genetically removing the zebrafish gene coding for Dicer, an RNase required for miRNA processing [12] (Figure 1) . A zebrafish Dicer mutant is not new per se; Plasterk and colleagues [13] had already reported the postembryonic lethality of Dicer knockout fish. However, their study was confounded by the fact that maternally supplied Dicer mRNA and/or protein from the heterozygous mothers of homozygous mutant embryos apparently allowed the generation of mature miRNAs during embryogenesis. This problem was now elegantly circumvented by using the germline replacement technique [14] , which allows the study of homozygous mutant embryos devoid of both maternal and zygotic Dicer function. The observations of Giraldez et al. [11] on such maternal-zygotic Dicer mutant embryos are dramatic -not only because of the type of defect they observe, but also because of the type of defect they do not observe.
Given the vast abundance of predicted miRNA target genes, including genes involved in signaling and transcriptional control, maternal-zygotic Dicer null mutants displayed surprisingly normal axis and pattern formation [9] . Individual organs and multiple cell types were present and all anterior-posterior and dorsal-ventral patterning events examined do apparently not require miRNA function. Many of these initial patterning events are known to be under control of key signaling systems, such as Nodal, Hedgehog, Wnt, Notch, FGF, BMP and Retinoic acid [15] . As many of these pathways were predicted by in silico approaches to be targeted by miRNAs, the absence of any defects in these systems upon global removal of miRNAs is striking. Given the negative nature of this result, the authors showed that miRNA processing is indeed globally defective in Dicer mutants using a representative sample of many miRNA species. However, it can formally not be excluded that trace amounts of miRNAs are still being produced, for example by an unknown RNase other than Dicer.
In striking contrast to the lack of early patterning defects, Dicer mutants display severe defects in the morphogenesis of several distinct organ types [11] . In the nervous system, neurulation was severely affected, brain ventricles did not form properly, subregions of the brains were not appropriately demarcated and neuron position and axon projections were disrupted. Gross defects were also observed in cell arrangements during gastrulation, cardiovascular morphogenesis 12 [16] . This may indicate a much broader role for miRNAs in early mouse embryos, but it is conceivable that this striking difference is 'simply' explained by one or a few specific Dicer products that control a very early process such as cellular growth or viability.
As any groundbreaking paper, the work of Giraldez et al. [11] raises an abundance of new and exciting questions that will lead us further in our quest for understanding microRNA function. 
